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Preliminary and Short Report
EFFECT OF KVEIM ANTIGEN ON LETJKOCYTES
OF SARCOID FATIENTS*
R. A. PATNODE, PH.D., D. FURRA, B.A. AND It. L. CARPENTER, M.D.
The reports of Williams and Nickerson (1) and
Kveim (2) afforded rather convincing evidence that
patients with sarcoidosis react to the intracutaneous
injection of extracts of sarcoid tissue by the de-
velopment of a papule in 24 hours to several weeks
or longer. Biopsy study of the reaction sites reveals
histologically an epitheboid granuloma formation
showing the classic features of the sarcoid tuber-
cle.
Our interest has heen directed toward efforts
aimed at an understanding of the nature and mech-
anism of the reaction. Kveim believed that it was
allergic in nature. Rogers and Haserick (3) re-
ported that the active principle in Kveim antigen
withstood 100°C for 30 minutes without serious
loss of potency and, further, that reactions to anti-
gen defatted with ether appeared to be quantita-
tively greater than those to untreated material.
But perhaps the most provocative feature of their
report was the observation that a mixture of
gamma globulin from sarcoid patients and Kveim
antigen was capable of producing papules contain-
ing epithelioid cells when injected into the skin of
healthy individuals. Neither material, if injected
alone, caused such a reaction. These findings led
them to believe that the Kvcim reaction was a
specific antigen-antibody reaction and that the
antigen present in extracts of sarcoid tissue is the
causative agent of the disease. It seems pertinent to
mention that, contrary to the report of Rogers and
Raserick, Siltzbach (4) was unable to produce sar-
coid granulomas in the skin of normal subjects by
injection of Kveim antigen plus sarcoid gamma
globulin. Nelson (5, 6), on the basis of the remark-
able heat stability of the Kveim antigen, was re-
luctant to consider the reaction as being a classical
antigen-antibody process. Instead, he suggested that
sarcoidosis might be an unusual reticuloendothclial
response to a variety of antigenic stimuli and that
these materials may be exogenous, or may be de-
rived from host tissue damaged by exogenous fac-
tors.
Hurley and Shelley (7) have proposed that a spe-
cific granulomagenic substance, as yet unidentified,
is responsible for the Kvcim reaction. Israel and
Sones (8) have presented additional arguments
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against the Kvcim test being an antigen-antibody
reaction. It would be difficult to reconcile, for ex-
ample, with the fact that skin reactivity disappears
with clinical improvement but before subsidence
of symptoms and radiologic changes. Further, if
the Kvcim test material contains an antigen, it
would be anticipated that repeated testing of the
same individual would augment the cutaneous
reaction. No such heightened reactivity has been
encountered.
The conflicting views on the nature of the Kvcim
reaction arc probably due in large measure to the
unpredictability of the antigen and its lack of
standardization. Specifically, the most severe handi-
cap resides in the fact that the chemical nature of
the active principle remains unknown and, further,
that the only technic available for the assay of
antigen is the rather tedious and time consuming
skin test. It seemed possible that, under appropri-
ate experimental conditions, Kvcim antigen might
demonstrate cytotoxicity in vitro and, if so, that
such studies might provide information on the
mechanism of the Kvcim test and, indeed, might
shed some light on the pathogencsis of sarcoidosis.
The following study was designed to explore this
possibility.
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MATE11IAL5 AND METHODs
The cytotoxicity of Kvcim antigen for peripheral
blood lcukocytcs was determined in vitro by a
method adapted from that of Favour (9). For each
blood to be tested, duplicate experimental and
control tubes (siliconizcd) were prepared, each con-
taining 0.2 ml of freshly collected, heparinizcd
whole blood. To two tubes was added 0.05 ml of
pyrogcn-frcc 0.9% NaC1 and to the other two
tubes was added 0.05 ml of Kvcim antigen, Type
I, generously provided by Dr. Louis Siltzhach. At
this point, total leukocytc counts were made using
a Coultcr Automatic Cell Counter. The tubes were
then scaled and placed on a 37°C water bath for
two hours. A second total lcukocytc count was then
made and a "cytotoxic index" was calculated by
subtracting the percent change in lcukocytc count
in control tubes from that in the experimental
tubes. Lcukocytic susceptibility was studied in 4
biopsy-proved, Kvcim skin test positive sarcoid
patients; in 6 biopsy-proved, Kvcim test negative
patients; and in 20 controls.
aEsvLTs AND DiscUssiON
The results (Table I) revealed that lcukocytcs
from only the biopsy-proved Kvcim test positive
sarcoid patients were significantly susceptible to
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TABLE I
Susceptibility of leulcocytes from sarcoid patients
to Kveim antigen in vitro
Group
Mean total leukocyte
count/cinm
Kveim r
antigen a inc
Ohr. 2hr. Ohr. 2hr.
Cyto-
toxic
Index
Sarcoid (biopsy pos.,
Kveim test pos.)
3462
2440
3952
3619
2497
1931
3581
2550
3084 3083
2272 2107
4085 4084
3759 3006
—27.9
—13.6
—9.4
—9.5
Sarcoid (biopsy pos.,
Kveim test nag.)
4079
3863
3161
6387
3472
4177
2552
3218
2617
6009
2935
3880
3839
3762
3862
6629
3393
3860
2470
2674
2639
6401
2911
3646
—1.7
0.0
0.0
—2.5
—1.3
—1.6
Controls 4452
4373
5704
5678
3438
4759
4765
4083
6312
5166
3669
3881
4876
4939
4610
3971
7459
6540
4369
5881
3357
3704
3201
4031
2711
3880
2976
3764
5915
4940
3317
3781
4436
4905
4160
3571
5729
5166
3922
4590
4515
4338
5468
5580
3410
4649
4334
3790
5833
4505
3439
4004
4408
4601
4371
3787
7808
6022
4200
5313
3128
3387
3503
3645
2587
3934
2383
3490
5712
4079
3053
3495
4345
4802
3930
3505
6340
5210
3866
4446
0.0
0.0
—8.0
0.0
0.0
—3.1
0.0
0.0
—4.2
0.0
0.0
0.0
—7.6
—5.1
0.0
—2.7
—4.4
—7.5
—2.3
—5.6
Kveim antigen in vitro. Although only four such
patients were involved, it is of some interest to re-
port that with two of them the test was repeated
3 to 4 times over a 2 to 3 year period and the re-
sults uniformly showed significant leukocyte dam-
age.
In order to rule out the possibility that the re-
sults seen were due simply to non-specific damage
to lcukocytes resulting from exposure to phenolized,
heat-treated tissue extract, a control antigen
obtained from Dr. Horace Bernton, V. A. Hospital,
Washington, D. C., was used for comparative pur-
poses. This antigen, which had been evaluated by
Dr. Siltzbach and found to ho too weak to serve
as skin test material, was tested with blood sam-
pIes from nine patienrs, including three of the four
Kveim skin test positive individuals. The results
were uniformly negative. It seems pertinent to
mention that in studies of the type described here,
which have been in progress in our laboratory for
the past several years, only Kveim antigen, among
the various substances tested, has demonstrated
significant in vitro cytotoxicity for peripheral blood
elements of sarcoid patients. These studies involved
antigens prepared from a variety of agents which
have, at one time or another, been incriminated in
the etiology of sarcoidosis, including tuberclc
bacilli, anonymous mycobacteria, and pine pollen
In the present study there were included several
sarcoid suspects, some of whose leukocytes were
significantly damaged by Kveim antigen in vitro.
They were not included in the data reported here,
however, since the results of Kveim skin tests and/
or biopsy studies were questionable. It is of some
interest that one of these patients, showing a cyto-
toxic index of —21.6, was subsequently found to
have tuberculosis. This would suggest that the
in vitro test, like the skin test, might present an
occasional false positive reaction.
The finding that leukocytes from certain patients
with sarcoidosis arc damaged on contact with
Kvcim antigen in vitro becomes all the more in-
teresting in light of the recent report by Lobacq
and Vcrhaegen (10) on the passive transfer of
Kvcim test reactivity to normal subjects by leuko-
cytes of patients with sarcoidosis. The results of
the present study are contrary to those reported by
Cowling at at. (11) who were unable to detect
any effect of Kvcim antigen on lymphocytes of
sarcoid patients. This discrepancy could possibly
be due, however, to differences in technic. In their
study, for example, Kveim antigen was used at a
final dilution of 1:50, whereas in our study it was
diluted only 1:4. Recently, Hirschhorn at at. (12)
demonstrated that Kvcim antigen acts specifically
on loukocytos of sarcoid patients in vitro, causing
an increase in the proportion of enlarged lympho-
cytes and cells in mitosis.
sUMMARy
The susceptibility of peripheral blood leukocytes
to Kveim antigen was measured ia vitro using
blood samples collected from four biopsy-proven,
Kveim skin test positive sarcoid patients; six
biopsy-proved, Kvcim test negative patients; and
twenty controls. Leukocytcs from only the biopsy-
proven, Kveim test positive patients were sig-
nificantly damaged.
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